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Abstract

Biomonitoring programs developed in the mid-1980s to assess compliance of DOE facilities with Tennessee
water quality regulations have continued until the present day. The aquatic environment near these facilities has
been subjected to multiple disturbances, including effluent discharges, sediment/soil contamination, groundwater
contamination, and habitat alterations. The long-term monitoring programs have provided many benefits in
addition to documenting regulatory compliance. Initial monitoring studies provided detailed site characterizations
to identify sources, evaluate potential causes and range of impacts, and determine relative risks to humans and the
environment. Especially useful were monitoring methods reflecting short time scales and near-field effects, such
as water chemistry, biomarker, and toxicity monitoring. With a better understanding of these impacts, the number
of sampling sites was reduced to major source areas and watershed exit points, with the objective of evaluating
stream recovery and the effectiveness of remedial actions. Bioaccumulation monitoring and instream community
surveys were particularly useful for these temporal evaluations, because relatively long-lived, resident organisms
integrate the combined effects of multiple sources/impacts that may occur over time scales of months or years.
Lessons learned from these long-term biomonitoring programs include the importance of using (1) multiple and
complementary monitoring tasks, (2) quantitative measures that adequately account for sample variability, (3)
meaningful sampling locations within the range of site exposure and effects, (4) continuous, same-season
monitoring, (5) appropriate and multiple reference sites to measure impacts, and (6) comparable and consistent
methodologies across time and space.
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